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(54) NUCLEIC ACID FRAGMENT CODING NON-A NON-B TYPE HEPATITIS VIRUS ANTIGEN PEPTIDE AND METHOD FOR 
UTILIZING SAME FRAGMENT 



PURPOSE: To enable detection of non-A non-B type hepatitis virus in lever structure by cloning a causative virus (gene) of non-A 
non-B type hepatitis virus. 

CONSTITUTION: A plasma obtained by adding a precipitating agent such as polyethylene glycol to a human plasma and 
ultracentrifuging the plasma and concentrated to about 1000 times is treated with guanidium thioacetate and extracted with 
phenol/chloroform and precipitated with ethanol to purify total nucleic acid in concentrated plasma. Then cDNA synthesized from 
DNA obtained by decomposing and purifying human- derived DNA containing deoxyribonuclease is inserted into A.gt1 1 vector to 
prepare cDNA library. Then replica obtained by culturing Escherichia coli infected by X phage and then culturing the phage infected 
Escherichia coli using a nitrocellulose filter is reacted with a human or chimpanzee serum at recovery stage or acute stage of non-A 
non-B type hepatitis and then reacted with enzyme labeled antihuman IgG or IgM and reacted with a substrate solution to color 
plague and a phage corresponding to the colored plague is selected and subjected to secondary screening to provide the nucleic acid 
fragment coding non-A non-B type hepatitis virus antigen peptide. 
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® H * H fx (J P) © # tfi 15 £ 

© &B8 4$g* ft$g (a) ¥3-228681 

©int. ci. 5 asoe^- irrtSEa*^ @&B8 ¥£3^(1991)10^ 9 b 

C 12 N 15/51 ZNA 

C 07 K 7/10 8318-4H 

8717-4B C 12 N 15/00 A* 

. &mm* 5fcgf3fc m*me>& 10 (£1210 

®# H ¥2 -22549 

@£fa H ¥2(1990) 1U31B 

®& H 9 S K H HB*««*m?EHlTi20-.6 

@% * 5 *» /H £ 1 -444 . 

®& # 5K * IE tt «*!IMIJ*m«r*a: 3TB 6-42 



BS « * 

1. 

(2) W£#A#B Sffffft»>>r *X^7fK^ T 

(A) jnhl-l: Asp Glu Met Glu Glu Cys 

Ala Ser His Leu Pro Tyr ile Glu Gin 

G 1 j Net Gin Leu Ala Glu Gin Phe Lys 
Gin Lys 

(B) jnhl-6: Asp Gla Met Glu Glu Cys 

AU Ser Rls Leu Pro Tyr Me Glu Gin 

Gly Met Gla Leu AU Glu Gin Ser Asn 
Lys Lys 

(C) jnhl-16: Asp Gla Net Glu Glu Cys 



Ala Tbr Bis Leo Pro Tyr Ile Glu Gin 
Gly Net Gin Leu Ala Glu Glo Phe Lys 
Gin Lys 

(3) TEo(A)-<G)o*ftKwa>*>**»*^a 

(A) Jnhl-l: gatgaaatggaggagtgcgc ate a 
caccttccttatatcgaacagggaatgcagc ttgecgaacaatt 
caagcaaaaag c 

(B) jnhl-2: gatgaaatggaggagtgcgc ate a 
caccttccttatatcgaacagggaatgcagcttgccgaacagtt 
taagcaaaaagc 

(C) jahl-4: gacgagatggaggagtgcgc ate a 
caccttccttatatcgaacagggaatgcagc ttgecgaac aatt 
caaacaaaaagc 

(D) jnhl-5: gacgagatggaagagtgcgcatca 
eacc ttccttatatcgaacagggaatgcagc ttgecgaacaatt 
caagcaaaaagc 

(E> Jnhl-6: gatgagatggaggagtgcgcatca 
cacc ttccttatatcgaacigggaatgcagc ttgccgagcaatc 
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(F) Johl-8: S&cg4g4tgg4gg4gtgcgc4tc4 

C4CCttCCtt4t4tCg4acagggaatgCagCttgCCgagCaatt 
t444C4g444gC 

(C) Jnhl-16: £ie«4gAtgg4ggagtgcgc iact 

C4CCttCCttatatCgaaCagggaatgC4gCttgCtgagCagtt 
CaaacagaaggC 

(4) TCoU^MC)or$y»SW*^'tlS 

(A) jnhl-1: Asp Gla Met Giu G!u Cys 

At4 Ser His Leo Pro Tyr lie Gin GIo 
Gly Net GIo Lea Ala Glu Gin Phe Lys 
Glo Lys 

(B) Jnhl-6: Asp Glu Met Glu Glo Cys 

AU Ser His Leu Pro Tyr He Glu GIo 
Gly Net Glo Lea AU Glu Glo Ser Aso 
Lys Lys 

(C) J oh 1 - 1 6 : .Asp Cla Net Gla Gla Cys 

AU Thr His Lea Pro Tyr He Gla Glo 



H HI ¥3-22868 1(2) 

Gly Met Glo Leo AU Glu Glo Phe Lys 
Glo Lys 

(5) fi^7f HA«. <fcT«C££? tl fz^Ti- H 

Ta*»e*<4)i»Eno#A#Bfflffifc*4/i'* 
& m * r f- h. 

E»<4)Mao#A*B«*ft*4**fcK'*T 
& H. 

(7) T !d (0 (A) (G) <r> -f ft <r> m S S W £ * 2 

(A) j0hl-l: gatgaaatggaggagtgCgCatCa 

caccttccttatatcgaacagggaatgcagcttgccgaacaatt 
caagcaaaaagc 

(B) Johl-2: gatgaaatggaggagtgcgcatca 
caccttccttatatcgaacagggaatgcagcttgccgaacagtt 
taagcaaaaagc 



(C) Jnhl-4: gaegagatggaggagtgcgc ate a 
caccttccttatatcgaacagggaatgcagcttgccgaacaatt 
caaacaaaaagc 

(D) jnhI-5: gacgagatgga4g4gtgcgc atca 
caccttccttatatcgaacagggaatgcagc ttgecgaacaatt 
caagcaaaaagc 

(E) jnhl-6: gatgagatggaggagtgcgc ate a 
caccttccttatatcgaacagggaatgcagcttgccgagca-at 
caaacaaaaagc 

(F) Jnhl-8: gacgagatggaggagtgcgcatc a 
cacc ttccttatatcgaacagggaatgcagcttgccgagcaatt 
taaacagaaagc 

(G) Johl-16: gacgag4tggaggagtgcgcaaca 
caccttccttatatcgaacagggaatgcagcttgctgagcagtt 
caaacagaaggc 

(8) ±E9l(7)JBOttKro-y«rmv^T. * fc 

tc h v y r /ko dha fc >\<i y v y a : s b y z *t 

(9) Jt£» (4)JSCa<0^r^ K frttJKfc LTflR 



$ n * is # a # b sif # * a 

(10) JtKamJflEIl^eifrfcfflV**- t 

E H 4 A- * < # A # B £ IFF & 4 A- * ) 4 

* * ^ - h r 6 ae? ffi*. #a#b£§f 
BSffifc (imflnFift) ^2ia« t A6aiiiS< 

fcjSd U BSIFiJMi£fc LTija^^ LtG» 

snHotAia^aB^nxufc, eft* 
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Eg 27n«*} R N A A X X t> 0 [ Ploestoo.S. 
M. et a!., Science 182 p1026 (1973)). - ~H B 
£ IF & •> 4 rt' * li. ^/<K*?>f/V.Xfc:KT6II 

6 ,1 fc * lt*> *>ftfc. [Dane.O.S.. et al.. 

Lancet. I P 695 (1970)] * fc. £ ft Tit, C ft h 

ft* tlot^i. 

Cit42OOfff&*4/W*<0ii£&Br;frt£a<Il 

SfFiftOfftt^^^^^tK [Prince, A. 
M.,et al.. Lancet. I P 241 (1974)]. 

ttjMfltff &i*. b siff 4 rt,x«a&Km ( bbs 
as) <nx? v--y 7t> m<om\izx 
'yLtitf*vizi±Kct*r. t*fc, «£L*ff& 

it * -> .roffFifcii - 

A#B3Sff£fci*tf*tT 

a 1* iff 90^6 ui-tc o o. jcefcttff/fc. ff 



15 Kl¥ 3-228681(3) 

ffao50%WJ:## AttBfflff&fcJBHr 
* fc S itT fc 9. * & $rtt6(31H k * -> T v> 

ciitiiiiJHfc. OH. t/k?. ryfi-x? 

*. »Z<0-)^Xtt^AJfBaifjlii<Ai;i: 
&*&t>imte ~>t: [ Khar oo, H. S. Am. J. Ked.. 
68 P818-824. (1980)). ^ it li. 
**li«ffttrtA#B£ff3ftfc*tfitTV**. ft 
fflTli. C Off ^oaff UJtt>tlT » 

K^^atTift^^offjftomAa^TJi^itii 

K*U«K^ S250 B*ff***8*m* 
B&»151K (1989)). 

* 9Hi. lETf ^ £ dll » * *L 

rsarsi&mEft a #BSffjft*>r/u 
4Utft9, *9}ai<t>tii ;<o-)^7i 

^A^BSffift^HX^i. 

£0#A*M£fF&K^V*Tli?'f/V'**fc<') 



4?<iT^6AS. B£ff&ot**£*TVv C it 
^ffjftTAiatgJlL 5! fc. 

1978^T^U^^Bf5t^^-riCj:0. + 
^*-Jffll^*ft5liTEBB$flfc [Tabor. E. . 
et al. , Lancet. I p463 (1978)]. Lrt'Ll****) 

IKS ? 4 TV* 0&KMi*>*-> T i** £:§»Jft 

y at R R JG. * S * art « ? * 4 a y 
r-z-b-f. a*et(*£. *ffl8;*ir<o as* j:r/ 

B5ffjftOW5tTfflV^it^l2tXir-f^T<7)r 



*< tf 6 ft $ tz £ a * k it b t, <0 *i 

*it*>lifc*C5££itTV*7£ [Prince 
.A.X.. Aon. Bev. Microbiol. . 37. p2 1 7. ( 1983 ) ] . 

ftiftcOHTli. Seto^.^W b a<> 4 Jl>A*ltf*> 
0 [Seto.B. et a!.: Laocet. I P 941-943 (1984) 
]. «9CUc, f^^y-t»A^B5ff 

&*scr£k#EE$itTv* 

<fc-Cii.I <0»*li. 1.14«/«l<08#tc < -f* 
bt,u haO 4 A,* t t^o 
t<0T*>ofc. «V>T. Pr I nee Mi, +v*V : J 

+) A /WXttttT^^^it^kWft U/i [PrUce.A 
. M. et al. Lancet. I:pl071-1075 (1984)). U 
*l*tfe>. 5eC^»*«ttJiHolllnger^OfflK 
lc J: 0 S£ £ ft£ [Bollinger et al.. Lancet, 
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I p41 (1986)], Rfc. Prince*>*)«* L 7 -f 

II * r ^ 7-tt7M*»V^ 

ftactcio-r^iso^-fD^ttA 1 . # a # b s 

If 5ft 7 4 /V *<OcD!U£ If £ t V* 5 « S # A n 
fctf [Choo.Q et Science, 244. P359-362 

(1989). Kuo.G. et Science. 244. P362-364 
(1989)). »?UXfOU<0ttl 7 4 /P* fit 
I* S <0 itfflU't^Tl^/V^ 

ttr«»ra*oiiv»c j: D«a5»*^Jtv\ 77* 



ft ^ O B 

CO J: 3 fcttfcofc i: fc:. *»«9I#Mi. #A 
»*, ff&A#lttit J: 9#A#B33ff&74 ;t-* 

+ IKi#OGPT»« 
? »J --y^fclc J: 0. ^A?^BSIf2ft7>f^x 

^A^Bffift*#ia}tfcffeu^^tci3V%Tt» 



«B¥3-228B81(4) 

/U T O £ RlC * 0. DNAOA^'J/^-y 
3 y # S C -*\ DNATo-7BBrtf*&*a9C: 

tf£ftTv>4BSIf&£fcV*Tli. R*. *ir 

i/'T^omKrttc^^^-^BSffFjtt^-f^^ 

d fc *> f>. *fc«9i*>Kfcfc**#A#B2ffFife7 
<li74/l'X*5*<#£**Ci:a<#i*>ft*. 

^R6^&«rW4-r iCIi. 8 * T * 5* * - * ft A 



RNAtiHlUDNAj^liLT, *<n*irh. 
ftfeltiDNAk^ir/hy^a J:»3'>^/1' 
^»»«cDNAiSIRU<i:H^nh 

t,5-O«0W&#fli:LT#A#BSfflF&*S& 
*. thtli^A^B2lffj)lO^'jr-^*« 

tf^ieoewiiitt^A^BaBf^o^***^^ 

*A<O^Af|!BfflfFjftA#<Olfllf»>«at^A# 
BSffft^«ff$*fef->/^vy-Oi2ifll(ifflV* 
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» HI ¥3-228681 (5) 



ti**<o#A#BSff#»7.<*;*a*(i5fetci* 

id fc**>. *74/UXttR<7)ttttfc.fctfcDNA 
f>h. fl« #m\^t:X *) J-TX' V 7 V ? - (PEG) 

c <o ti fc: ti. fiiS4>tc J: & ^ u -r r < ^ R 

x^Af^^T^-htftaL 7 x / - /V / 7 
i:D*IBl6t8l + tf>£«K*fll«'*-*. *CDNA 



fit* (C J 0 R N A tSUi. 

»8L^RNAi0cDNA^l£U A «tll 

*. 

:^l/7^&7a*^/ltT}!i9L. PB 



# A If B 3> JJF ifc @ ft J8L *+«J7-«. 
>(A/7?*>r*fT^fcte&#A#B£fffc* + 

H y^««*»rW90bp(O» ARfr (Jn 
hl-l) JUSLt 

f y/oi;-wjE»&if»A^Bg?ifjft»tt)a 

Off ML £tf£IE*AoaifllI*J:95ftfe*DNA 

r 4 -tf— > a ^ * ff o fc. jnbl-lli V*Til<0 D N 
AkUIC^f, L£#-?T jnhl-lli fcfe#&# 
DNAT^l^fllU. 

ifc. B*A*)GOT\ GPT!IIi»07- 
rt- (^A^Bfilfjfeifttt^f 

OttAftBSff^ttftLfcT^'tVx-IfrlRfc 
JrtfB*<OjE*Alllltt*^RNA*ttiiJU cD 



?:77^7-kLTPCRRJC C S&ik i et »l. 
Science 239. p487- (1988) 3 * i (3J tt fc IE 
ft t hfff»J:0DNA$rttaJtRtr7>f-7-5: 
ffl^TPCRRJC^ff^. B * A <0 

GOT. G P T»«jmaior-/K7)^ A»^> jnhl-1 

£ £ Job 1-1<D ffl £ K n * * O n A ft B fi fff & «7 4 
^^li. fcfflNIHEfeJfcF&iO^AttBSffjfc* 

*fc»9i<OJnhl-l?c7-y*)DNAEflli. i^r 

-yw^A^B^Sfift^^^^ae^^^onso 

bpOcDJU»#T*> 0. *-<Offl£R*Him3H<0* 
^^^47 = yfiS«H-^-X (Gene 

tyx-cD V7h-)x7BI» 1989 ) r»aL/;t; 

JBft * Tft *> fix V* * »7 4 a fi. 
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cors/HS^a*^ bopp & wood h <o^t£ 

• a*ttO/<* - V* JKff L*. »5 
ftAftBgffift^/UXtfrc^^R^tt^SlV* 

# A Siff ift fc ^ W il tt * 5 C « IS T * 

hl-lC«f 677-;U/77*Ut^H •* h 
4A/T-**-f*tT-»fc. * IS 5L IE * A. B 

*>flcJ9SaU'<rt''Ck#A#BffilH : fcl=tf-r 



?SIBI¥3-228681(6) 

* « * tt K 91 3 *i fc. 

-»^#t77^7-t^tffCGOT. GP 
TXIt hr-*i«Co^TPCRIii5ttr^ 

JCtt<0«fljt A g t 1 l^^^-fcjf Id 

tS*CJ:lA;y--v/. *>*V>UJobl 

•>* £ 2 ? o- y ( Johl-8. Johl-16) . * 'J ^ T a 
-7tR)Cf i7T-i/'t4;o-y (Johl-2, 
Jnhl-4. jDhl-5, jnhl-6) £ ft fc. £ ft 6 7 n 

-y{;ovK(,Pl«i:^f^^ ^Sti 9 « £ K 
W*ft£L <SB30#!B> J£a67^8fi 
fl*Jtl* L£ (»4Bf!Sl). 

ffl V> T * £ * ^A^Bffiffift^^^^^fii* 



T#A#B£5F&»lftA2^1fria»*tf>#A#B 
{JtlR^T-f- H J 3 — K £ ft 88 Bfi Jt\ #A#B£ 

Kit a# b mtt &<> 4 *<o&mi*&i>mu* 
ua^ic^tti^A^BSSfife^-f^xoitaifc: 



PTfi lOOWi: <0 t h r - /HflLJK < 8. 5 B ) tWTO 

5Hfifl:t Mi^AS. i*V*Tl/10**)40% < W/*) 
,1T «J U 'J 3 ( PEG60 00, ftjfct6*tt 

l -n*ra»» L£<o*>. 70000c 2o#raa 

4>#*LT J:m*&*. ?fct*K7C<3IfilttO*n/20 
M<OTIfB» ( 10«M Trls-HCl.pH7-4.liM EDTA. 140 
■N M*CI) * 2Di. Lfc. «« 

020%.. 15%. 10%*5 J:tf5%THEfc*8»WKm 

Jl L*i84>tf busiest* u 4r, sooooxgt. 

12B*IBfia<l>#* L*:. ttlltt. . Jt»*»* U 
it* *8.10PBSfc»JK LTGOT, GPTfc fl t h 7 - 
/HfilKOlOOOfSiflttft t Lfc. 

il »E<7>l000f8«l8l&L*8«lC5f&AO7 r T 
tfi^T*- K 50«H Trls-BCl P H7.6. IOpM EDTA. 
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!5Bfl¥3-228681(7) 



O.IN 2-^/l'*7HW-/k 2%iT/W 3 x/t, ) 

as l. i/r-k Ltxf /- 

CtO^ttH + tfftEti t r-a**>DKA*#K 
T * £ *> tc. 2iM'< t ■ ^ /U U # F 9 U * + v H 3 > 
T\sv?X&lET* H)lase7 y -DKase 1.15KU/iI 
(^-'J^-/?^^^^!), 50.M Tria- 
KCl P H7.4. \mH EDTA. 10«H MgC 1 2 <0 & ft 400*fl * 
ICT. 37TC. 30#|3]«lia Lfc. 250.M ED 

TAftl6*8. 10%SDSft8*S* j&DiRJG* it U 7 

J: 0 HNA£ ft« L*:. ?^>t, c <r> RSA + (c £-f 

ft 6*ttft5r«*< QIACHH pack-100 ( D1A 

0)cDNA9>f r 7 >J 

WE* t<Otftt»« LfcBHAT^T *. cDNA£ 
£yXTA7*7X (77yt fcffiWTcD 
WA£ & -JXfcr. ta & L cDHA £ c DlfA 9 o 



-»>/A g tii(77«/tAtt8) l= J: 9 A gtii 
^;y-C;o--y/L^. in vltro/< 
i"* V T'OIS*. 1.8X 10«77-7 7 * - $ y^JL 
- ^ h ( PFU) OH77'J-f»/;. 
(OftA^BSffjft ( NAHBH > 0 ft »! & * * "J7 

7 p - y <s X ? 'J - - y >/ 
(A) ftffiffi 7>f 4f- h^gjg 

cDicA^-f 7*?y-ox?y--v/icffiv>*- 
a:ix*iiifAHBH0aw&tf ^ + yr-wofy/<y 

X ? y-->^ffif-^A<;/i'*-m*<0®JR«flx£ 
ffl Vv *»flm090O ^ 4 ^-hJMIIU. EP<?. 
f-3a--*»^ryty';y50^/ilJ:^tlLB 
mm [ lXBacto-trytooe ( y 7 3 tt« ) . 0. 5% 
Bacto-yeist extract ( i? 7 3 *fc ft ) . IXRaCl. 
pH7.5] *T37XX L£*»«ni090iS* 
ft 20.lt 2 I O LBfc (C in 2 <■> K37r T~*i& 
*L£. C <0««ft S: j8 4>tf tc 9 U 90000 IE. 



CtOttftU^O 4«l*)RIPAft ( 1%t* * is 
H-zHSth^A, \% Triton X-100. 0. 3K 
SaCI.O. 1%SDS. O.IMTris-HCI pH7.5.li* PMSF) 

£tiatT*im<tU z ft i * ^ C9ooo0^ io# 
ia. 4t:ra4>#*UT*<oi:fr 

r- Lfc. 

CB) R^^y^X/^T'J^^^-O 

flUH 

GOT. GPTSfl t h T-/Hfll»l«tt«!*^HHAJ: 0 
til 8S L £ cDHA? -f 7* 7 »J - A' tf>LB7 
h [ I.5%A«ar ( B *K*tt» ) . l%Bacto-tryp 
tone. 0. 596 Bacto-yeast extract, 1% IUC1 pR7.5. 

h ( 7 > 7 #»: 23cix 23c«) ] 3 •) lOOOOPFOtf) 
7r->'ifcl 7cfflflBY1090C37t:r 157>ra»«i 
?tfT. Top Agar 40b 1 ( 0. 7% A«ar. l%Bacto- 
tryptone. 0. 5% Bac to-yeas t extract. l%HaCl. 
PR7.5. 50«/ilT>ey y y) t 42*C 
T4-5B*RIfc* L f<Ott. 10«MIPTC(^^V 



- ( NC7 < fo9 S & Stifi. Code BA85. 23c» 
X23ci) tfrMlt. ? t, t37X:rm« £:tt(t^. 
3ffirf3m »C7 < rt. ^- ^ T V - Y h \±tf L .PBS 

Blockingft ( A S ;U ^. 0.05% 

KaH,**OPBS»ft ) tC« U 4TCT'-«fifc 3 L 

(C) t£fc^».«J-ry^ 

7o-r^y/ft + T- «SL^UTy*7 </U 
^-SrPBSTft^tt. PBST10f&^*« t^NAKBH® 

aw&t/^^r y r-jH^f-y^^^-r-^iiiifli 

y r-w^f-vov-'-r-^jiii^j: pBsrsf&ft 
R 1/20*<7)^S» ^ -<-e-h«riiair4T:T- 

«^^»R«<0«iR*^€-ff $ *>CPBST2te 

2«ria». PBS-T(0.05% T*eco20t^O 
PBS»ft)T. -@ & 15*18. Jf3(5lUTy^ 
7-f/P^-tri!t^<oa. «-« 1000fi& SRL^:^^ 
^^--If m mtt t HgGfc IgMA-4r Ci«c ( MBLtt 
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( \%*&inT $ y * * trPBs»« > ic« u 
37t:rfi t i LtctftyRjczitt:. mraa, pbs 

ftfrflL ftfeS [0.02%DAB ( •✓^fcRK 0.1 

XMClt * 6H 2 0. 0. 005%H»Oi] 

NC7 </^-J:tflfeLfc75-K«J5ti7 

T-yfcai;. z & ;* ? v - - y? t*fr>fi:. m 

200PFO£8q« CJfABrJiOfrVW r-^200PFOfc 
#C*ffl»Y1090fc tf. 90«-i'*-l' 

Y yf A -y * >- V V *t ») OLBTU-hfci&tt 
U I' 7 U * 7 A IV 9 — tc f?% Lit. Ztlt>*± 

aoarffirtatt* ^ y y? u hahbhb swr 

# i- i; T - ffl ^ * > V ^* - ito fll fc tt «fc < 
RjCti7r-y'H^o-y ( Jobl) * fc. 

(4)T ft*: ? n - y fco \.\X. (4) . C tf) 2fc X 9 
V--y?tft*tZUT*Jfi7 i fr9 - £ f£ K U 



»Bn¥3-228G8l(8) 

-jfllltXIi, R $itfl tt DEAE-* /U D 7 T -f Vtf ? 
A <£{t¥I*tfc«) T»« L*UG#0*ffiv*T 
75-?77*>f & lift**? 

c-f-y^y^-^ ug^K ffl u & c (*50«/ 

■ fcPBSTftW U 1/20* <0*»* 9 -f 

hiftli, 4TTT--«#8SRJG<0iaGfcJi*LT 
flfiffl L£. 

75-;77t^«l JnhUiKAHBR* t 'J 7 

C OtS**> JohUi* ICHAWBH* t'J7-)l8<0 

^0)Jnhl^7 r-xDRAtfllR [SHE? R 

l&fl^^ii 5(11). P31-32 (1987) 
»$(]U WW WSEcoRI < ) WBJrf* 

pOCllS^? 7-<OEcoRI»{ilCit A L.1T7*7 O- 



- y 7 £ ft -» [Douglas Hanahao.J. Mol.BloI." 
1M, P557-580U983)*g9 ] . C O ^ 7 ^ o - - 
X^U7^S K pjnhl-l£ EcoRHJJRtt, ttfc 
*»T5%7; , J^7$ Hy^lcBRItftk:^. 
*/90bpco» A»tt ( jnhi-1) tfHBT ( » 1 
0 ). 

(6) iahl-lfr m \y£l W y 7 o h $f 
TEWt o 0. jnhl-lSrffl \*tzV"f /7o h 

* F fcSfcHANBR&ttffi ( WAlf BH 4 ^ ^ « » t*83S 

A£»I?U «-*20<flj£EcoRlTSJfflr». * & ft 
T2%r^D-^y/UiCSSHt. IIC7 

•*P] «»U/ijnhl-iro-7'«rfflV^if>'^>f7* 
'J/H-ya^ift^ (120). :^0i' 
UA>6J:?l:, Jnbl-17*a- 7*<i. — 3813*- 

h5y^/57 <-tu. ?79o-=-y7Vi 
<OJdM? n-Xfc URJGT*^ IE*atfKAHBH3 
tt W ^ * y V x - O » fe f* DWA*> * v IE t 



h <o Sft fe* dha t liRiC />> fc. :o:t*>^ 

jnhl-lli t b *>lftfe{*DHA|fa*<7> 7 O- VTIi* <. 

(A) inhl-1? O - ><7)tt»IEyi<7)feg 

jnhl-l<3aG*K#£ia*&yCtf r?* 5 KB* 
A£«S k U [ a - ,e P] 4CTP ( 800Ci/» tol) £ 
RJGCfflv**:. Xlenow fragientC J: i # V ^ 5 - 

R JS »i 2 « S 7DE AZA y - r >- S' ^ ^ * 7 h 
J: -> T fir -> 8%^.ir'J7?'M75 H -8M*7 U 
T y «r ffl v^T. 4^iai800VT*»*l& L 16B* IS 

Johl-1<O^B $ n67i/»RWO«*tt/« 
»U^fiSE«JH;7$/KKWt'f-5< 
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(8)Polyeri3e Chain Re act \ on (PCR) £ « ffl L 

inhi-nasKfloftiti 

GPT»« h h T-/H&8L tfBHIHE&aOHAlTBlKO F 

*<0fcfefrDKAfcO MT. PCBRJC* ffi V*T Jnhl-1 
ffl*Kfl<Ot*ai*?To*:. i-f, S iftl « C T 
fi. S*Ul*r U)JHfcH«C* 5Mtt<fc-r* h U »7 A 

z (ottmizsQQtftorT - is •> a** 

ft 50bH Trls-HCl pH8.3, 6aM M«Clt, 40iM 

KC1, 1»M DTT % UN dHTPs. 1. 3K0/«1 RNasln, 30 
M/i)7y^A7H ^-.UO/bI***** (BR 
LttR > <Ofc»20*S + -C. 37r,mia30#raRl6S 
tffc. :ORJ6»U^k OlOaM Trls-HCl P B8.3. 



T7^i H li301C*» £ 42C^<0 tt* 7 r- (3 «fc 0 
JBHIEfllL^^JBa^Tybr^yy (Ap) * 

*r ( 5o^/«8 > l b -c3or-*i&* u sa;u 

7 ha^BOt^ JJ:KLBTft«l 30T:i.5B* 
ra$^>C42t:'V»UT2^ra«*L»3SI:»»U^. 
fOtt$|La«cHrfPBS-TC»»L 1 

KttU * (O^ U ** V £ 1 -3 OSOiM TrlsHCl. pH 
8.0, 10 iM EDTAC «SLT K -y HT-y-t-fCfflV* 
£ tf> B >8 S £ 

feRjGi-C*i(4)cc;R«Cfr^fc. *<Ott*£* 

1 tc^r. 

( »T*6) 



» 011*3-228681(9) 

50«M EC1.1.5iN MgCU. 0. 0 1 X U/v) * ? * l 
OOnN dRTPa. 250nM7 5 4 7 - (3l60lC-t<O{&ai 

200/il Taq polyierase?) ffl»50*« * T\ 
94-C; 30#. 55r; 30#. 72XT: l#£llM?/U 
i: L T40* >f 7 /URJG <F ( * y • x/WV 

4 fc t r- fr»E&*OJfcfefcDRAlco^T ti. I0«j £ 
±£lfl£<7)Eje»*T\ ±Efc R-ftftTTPCRS 
J&fcfro*:. PCRRJCtt. *f yr^«5^Jtt l ), 

0 2%7Xfo-^y^taBi!U hc? 

» L Jnhl-lrt <7)* y :/7o - y (*6H£**> 

*t-> it. * cotS 9k Jnbl-lfi£ffi#m,#fl tt o 
GOT. GPT« « t h r - /V jfll Mi t* iii 5 ft £ 

fc&tffcfefrDNA+fctittili ?ft**o ft (5880) 
(9) Q-y*)ttA # Bgff$CWt&»B 

JoM-lO cDNASffrfrftST^X;: KpCEX2(C 



« 1 



& at »tt/** ntt*(x) 



iEttA 


0/20 


0 . 


O 


# A#B£gf 


17/30 


5 6 . 


7 


Bfflff &£# 


1 / 9 


1 1 . 


0 




0/10 


0 . 


0 



U-t<oJ:de, ft Aft BfitT &<0£#8 Kfcv> 

]E » A. BS§Fi*A*fcJ:i/*Ote*>IF&TliHI 
14*0.0%, 11. OX, 0.0X t m*>T <R C 

<o jnhi-i^ a - y tfift a ft b mn & n nm ? t> i 

¥ 3 ft 

(]Q)P9lyer*se Chain Reac 1 1 on (PCR) £ ft ffl L & 

#A»BBIF«CttaROBf#B4Lto« 
fc<,#£*ftTV» & Johl-lOttSEflO-S 
J-*ttiC7"9>f*7-(m7®^8a)^^aL, C 
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turner jnhi-i<o? a'- > t m> h n t z -> fz 

GOT • GPTjtat h 7- A, ( B* A&#) 

p c RRjcftfra(8)uieatT *> b*mtm 

ITft-yfii. PCRRBttO*»J:cDNA;o 
-;y/Agtl l <rv-x^^tt«) KJ:9 
Agt 1 KH-C;o--X^L io vitro 

O — y (Johl-2, Jnbl-4. Jnhl -5. Jnhl-6 ) , * ■* V 
2? a - ^ ( jnhl-6. Jnhl-16) to<r>*i<r>ftti. £ 



KB ¥3-228681 (10) 

4. HfB<0«#*R9! 

P Jnh 1-1(0 EcoB I* AR# <05X7 ? 'J ^ 7 S F y It* 

jnhl-lk t h&tf*yMy£''-<OJfefe*D»Afc<0-fr 
f 7'J ^ 4 * - x 3 y<0«5£BT*>*. 

»5B«i. 7 5 / KE#£££W0rL£» Jnhl 
-1# 3 - H-fi^T^F »*«7D7 
< — /V £ * T . 



$7Sli, (10>^fett * P C RRJGKtt 

«35fi^^^T74-7-?rfflv». PCRR iC^fflt 

t, <o jfc fe^DHAA ft« + ottea* m« t 



12 3 4 




Iz-yl: «X174/Hincn-7-/?- 

2: jnhl (EcoRlfcfl) 

3 : jnhl-lT?*5H (EcoRUM) 

4: jnhl-ir^^SH (*»m> 



^ 1 El 

ttrrtKEA WfflifcA ft ^ a ft » * W £ W 
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?5K1¥3-228G81(11) 



1 2 3 4 5 6 7 



-jnhl-1 



>1: lL7& + >*>is-ftt&X')te&VtzMk-\ 

2 : « DNA-2 

3 : ftAftBBJFftftttfllf- VMy^-fFKJ: 9 toft L DNA 

4 : lEftt hefli#Jt OfflttL^DNA-l 

5 : « DNA-2 

6 : « DNA-3 

7 : jnhl 



jobl-1: gatgaaatggaggagtgcgcatca 
caccttccttatatcgaacagggaatgcagcttgccgaacaatt 
caagcaaaaagc 

jnhl-2: ga tga aatggaggag tgcgc ate a 

caccttccttatatcgaacagggaatgcagcttgccgaacagtt 
taagcaaaaagc 

jnhl-4: gacgagatggaggagtgcgc ate a 

caccttccttatatcgaacagggaatgcagcttgccgaacaatt 
caaacaaaaagc 

j n h 1 - 5 : gacgagatggaagagtgcgc ate a 

cacc ttc ct tatategaacagggaatgeage ttgecgaac aat t 
c aagcaaaaagc 

jnhl-6 ; ga tgagatggaggagtgcgc a tc a 

cacc ttccttatatcgaacagggaatgcagcttgcc gag ca-at 
c aaacaaaaagc 

jnhl-8: gacgagatggaggagtgcgcatca 
caccttccttatatcgaacagggaatgcagcttgccgagcaatt 
taaacagaaagc 

Jnhl - 16: gacgagatggaggagtgcgcaaca 
caccttccttatatcgaac agggaa tgc age t tg c tgagcagt t 
ca'aacagaaggc 



3 121 



Jnhl-1: Asp Glu Met Glu Glu Cys 

Ala Ser His Leu Pro Tyr lie Glu Gin 

Gly Met Gin Leu Ala Glu Gin Phe Lys 

Gin Lys 



jnhl-6: Asp Glu Met Glu Glu Cys 

Ala Ser His Leu Pro Tyr lie Glu Gin 

Gly Met Gin Leu Ala Glu Gin Ser Asn 

Lys Lys 



Jnhl-16: Asp Glu Met Glu Glu Cys 

Ala Thr His Leu Pro Tyr lie Glu Gin 

Gly Met Gin Leu Ala Glu Gin Phe Lys 
Gin Lys 



3^ 4 121 




m 
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KBR ¥3-22868 1(12) 



Jnhl-1: fiitraaatgKaitKa gtgcgcatcacaecttcc 

r 7 4 -7- 

ttatatc«aaca«gaat«cagctt«cc*aacaattcaa*caaa 
ATATAGCTTGTCCCTTAC TTCTTAAGTTCGTT1 

aagc 
TTCC 



1 2 3 4 5 6 7 8 




jnhl-1: gat«aaat«a*«agtKcgcatcacaccttcc 

gaattcga£)ia(^tgga£)ga -T5>f 

ttatatcgaacagg«aatgcagcttgcc«aacaattcaa«caaa 



aagc JfJ^ro-^ 
CGCTTAAG 



T^CG 



U-yi : tfSIKIH-FfciSlfcf-Wt^-JfilfcJ: OtftttL^DKA 

2: GOT-GPTRfflt hT-/HfiL&lfc*cDHA 

3 : iEttt MflL«6*cDlfA-l 

4 : « cDHA-2 

5 : » cDHA-3 . 

6 : t hJffKlfc*&fef*DHA-l 

7 : n DNA-2 
8: w DKA-3 



^812 
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